(31) When objects are in thermal contact, energy is
transferred in particle collisions. There is a net trans-
fer of energy from hotter objects to colder objects
because hotter objects have more particles with
higher energies.

Page 64

(32) 2 (33) 2 (34) 2

(35) 1

(36) Yes; the second law of thermodynamics is not violated
because either work must be done on the system or

thermal energy must leave the system. In either case,
the total entropy of the universe increases.

(37) 3
Regents Exam Practice, pages 65-68
PartA

>
=]
7
s
o
-
7
i
(=]
w»
(0]
o
=
(=]
=
0
=1
o
0
=3
=]
=3
7

(1) 2 (5) 2 9) 1 (13) 2
2 1 (6) 4 (100 4 (14) 4
(3) 1 (7) 4 (11) 3 (15) 4
@) 4 (8) 1 (12) 1 (16) 1
Part B-1
(17) 4
(18) 1 (19) 3 (20) 3
(21) APE = mg(h, — h,)
(22) 4
Part B-2
(23) 1
(24) Example of acceptable response:
KE = smv2
m
o 232))
4.0 kg

m2

=L [1677
= 4.0 m/ =4 i
v=40m/sorv=4.0 kg

(25) The speed of the mass at 6.0 s and the speed of the
mass at 10.0 s are both 4.0 m/s.

Part C

(26) W=Fd
W = (680 N)(3.5 m)
W =124 X 10 Nem
or
W = 2400 )

6 ¢ Physics: The Physical Setting

27) P= LA

At
(2400 J)

T (11459
P=21x102W
or
p=W

t
(2380 J)

T 145

P =2101Jis

(28) The power developed during the 11.4-second trial is less
than the power developed during the 8.5-second trial.

(29) APE = mgAh
APE = (20. kg)(9.81 m/s?)(5.0 m)
APE = 980 ) or 9.8 X 102 kgem?/s?
(30) 980
31

(Vo]
(o5}
o
te

Gravitational
potential energy

o

Kinetic energy 980 J

Section 4 ¢ Electricity
and Magnetism

Check for Understanding

Page 70 Conduction requires objects to come into contact
with each other; induction requires close proximity
but no contact.

Page 71 k is the electrostatic constant and its value is
8.99 X 10° Nem?/C?

Page 74 An electric field is the modified space around
a charge. Forces act on charged objects within
the field.

Page 75 Volts are the unit of measure for the electric
potential difference.

Page 75 One plate is positively charged; its complementary
plate is negatively charged.

Page 76 the force exerted by the electric field between the
charged plates

Page 78 An ampere is the S| unit for measuring the
magnitude of current. It is defined as 1 coulomb
per second.

Page 79 an energy source (battery) and a wire




Page 79 The resistance is directly proportional to the
length and inversely proportional to the cross-
sectional area.

Page 81 In a series circuit, the equivalent resistance is the
sum of the resistances: R, = R, + Rg + R¢

Page 86 The original locations of the poles stay the same;
however, new poles are formed at each end of
the breaking point.

Page 87 The north pole is where the magnetic field lines
leave the magnet.

Page 88 a circular field in a counterclockwise direction; a
right-hand rule

Page 89 An EMF is induced in the wire.

Caption Questions

Page 71 Figure 4.4 If there is a charge on the knob, the
leaves repel.

Page 71 Figure 4.5 The leaves acquire similar charges and
therefore repel each other.

Quick Review

Pages 72-73

(1) 1 (4) 2 (7) 1 (10) 1

(2) 3 (5) 2 8 3 (11) 4

(3) 4 (6) 4 (9 4

Pages 76-78

(12) 4 (15) 4 (18) 4 (21) 4

(13) 2 (16) 2 (19) 4 (22) 1

(141 (@172 (20) 3
_W_H

(23) AV = 7= g

Substuting in £ = %gives

AV = Ed
(24) 4 (25) 3 (26) 1
Pages 84-85
(27) 2 (30) 3 (33) 4 (36) 1
(28) 1 (31) 2 (34) 3
(29) 3 (32) 2 (35) 3

(37) As voltage is increased, the temperature of the wire
increases. This affects the resistance, but has nothing to
do with the validity of Ohm's law, which applies to the
resistance of a given wire at a certain temperature.

(38) Wires heat up because current creates electric energy
in the circuit, which is converted to thermal energy.

(39) 2 (40) 3 (41) 4 (42) 1

(43) Thicker wires will increase current while longer wires
will decrease current.

(44)a 120 Q
b 10A
cV,=30V;V,=50V;V;=40V
(45) 3 (46) 3
Page 90-92
47) 1 (48) 2 (49) 1 (50) 3
(51) The field of the compass needle aligns with Earth’s

magnetic field. The north end of a magnet is a south-

seeking pole. Earth’s magnetic south pole is near its
geographic north pole and therefore the magnet in
the compass points toward the north pole.

(52) 4
(33)

Magnetic
field

(54) Same: opposite charges and opposite poles attract,
and like charges and like poles repel.

Different: a particle cannot be just a north or a
south pole. It has to have both poles. A charge can
be just + or — .

(55) 1 (57) 1 (59) 1
(56) 1 (58) 4

Regents Exam Practice, pages 93-98

Part A

(1) 1 (7) 1 (13) 3 (19) 2
(2) 4 (8) 1 (14) 3 (20) 1
(3) 1 (9) 4 (15) 4 (21) 2
4) 1 (10) 4 (16) 4

(5) 2 (1) 1 (17) 4

(6) 2 (12) 1 (18) 1

Part B-1

(22) 3 (25) 1

(23) 2 (26) 1

(24) 1 (27) 3

Physics: The Physical Setting ¢ 7
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Part B-2
(28-29)

125

10.0

7.5

Power (watts)

5.0

25 l{

0
0 05 10 15 20 25 30 35 4.0

Current (amperes)

(30) Example of acceptable responses: 10.5W = 0.3 W
NEW-227W 26W
400A —0.75A ~ 3.25A

= 3.0W/A

(32) It represents the voltage or potential difference.

(31) slope =

(33) Students must draw the correct orientation of the
compass needle and label its polarity.

S

N

(34) Students must show two resistors connected in
parallel with a battery. Students also must show a
voltmeter connected in parallel with either resistor, or
the battery. Give credit if students have drawn a
series circuit and the voltmeter is properly placed to
measure the potential difference across either resistor.

\5J

A% .l

8 ¢ Physics: The Physical Setting

(35) 1 1 + 1
Req 1 2
L OIS P
R 300 300
R
Ry 300
Ry =159
or
R1R2
Reg = R, + R,
_ 309309
4 300 +300
Rey =150
Part C

(36) Students must do the following for each section:

a To determine the resistance of an unknown
resistor, measure the current and potential
difference for the resistor in a circuit.

b The necessary equipment includes a resistor, an
ammeter, a voltmeter, a battery or power supply,
and connecting wires.

¢ The circuit would be connected as shown below.

o
e

O,

1]

4 :
d Use R = — to calculate the resistance.

/
N

k
(38) F =12
Nem?
(899 X 102—7-)2.4 X 1076C)(2.4 X 107°C)
e (0.50 m)?
= 021N

Do not penalize a student for using the actual
values for the charges and calculating a negative
value for the force.




(39

Magnitude of
electrostatic force

Distance of separation

Do not allow credit if the curve intersects either
axis or if the sketch is a straight line.

Aq
(40) 1=+
A
i
25C
At = X 109A
At=13 x 10735
or
At=1.3 x 1073 C/A
@1 v= il
q
W=Vgq

W= (1.8 X 108V)(25 C)

W=45x10")
or
W = 45 x 108 VeC
(42) Light travels much faster than sound. The speed of

light is 3.00 X 108 m/s and the speed of sound is
only 3.31 X 102 m/s (at 0°C).

Section 5 * Waves

Check for Understanding
Page 100 It is opposite.

Page 101 A transverse wave's motion is perpendicular to the
direction of propagation while the motion of a lon-
gitudinal wave is in the direction of propagation.

Page 102 Frequency and period are inversely proportional.
When frequency doubles, the period is halved.

Page 103 It is the same because there is no motion relative
to the sound source.

Page 104 When two waves interfere constructively, the
resulting displacement is obtained by addition.

Page 107 Waves in the electromagnetic spectrum all travel
at the same speed in a vacuum. Waves in the
electromagnetic spectrum differ in their frequencies
and wavelengths.

Page 107 Each point on the wave front is a source of small,
spherical wavelets. As the wavelets move for-
ward, they can reach points that could not be
reached by traveling in a straight line from the
original source.

Page 110 The product of the index of refraction of a
medium, n,, and the sine of the angle of
incidence, 6, equals the product of the index of
refraction of a second medium, n,, and the sine of
the angle of refraction,8,; n, sin 8; = n, sin 6,.

Page 112 The speed of light varies in a transparent
medium because the index of refraction is
different for different frequencies of light.
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Caption Questions
Page 102 Figure 5.6 The pitch is higher for Observer A.
Page 104 Figure 5.8 There are four antinodes.

Quick Review

Pages 105-107

(1 1 6) 3 (11) 2 (16) 2
(2) 4 (7) 2 (12) 2 (17) 4
(3) 2 (8) 2 (13) 4 (18) 3
@) 4 9 3 (14) 3 (19) 1
(5) 4 (10) 3 (15) 1 (20) 3
Pages 108-109

(21) 2 (23) 3 (25) 1

(22) 2 (24) 3

(26) Galileo's method was doomed to fail because the
time interval was too short to measure with his
equipment.

(27) 1

Pages 112-114

(28) 3

(29) When light strikes the glass at an angle, one side of
the wave front slows down before the other side,
causing the light to bend.

(30) 2 (32) 1 (34) 1

(31) 2 (33) 3 (35) 3

(37) Student diagrams should show:
Going from air into glass, the light ray is bent toward

to normal. Going from glass into air, the light ray is
bent away from the normal.

(36) 1

Physics: The Physical Setting ¢ 9



(38) Student diagrams should show that the light ray is (18) v=1f\
first bent toward the normal and then away. If the v

sides of the slab are parallel, then the exiting ray is = ¥

parallel to the incoming ray. 3.00 X 108 m/s
39) 2 (40) 2 N = 500X 10" Hz
(41) Student diagrams should show the light ray is bent A=6.00X%X10""m

toward the base of a triangular prism. 7
(42) 2 A =06x10"6m

(43) Its speed increases. Its speed decreases because
sound tends to travel faster in solids and liquids than
it does in gases.

(19) orange
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(48) v, =221 X 108 mis Section 6 * Modern Physics
Cconol °
Vouanz = 2.05 X 108 mis Check for Understanding
Viater = 2:26 X 108 m/s Page 118 The photoelectric effect is a method for removing
(45) 3 (46) 4 (47) 3 electrons from the surface of a metal by bombard-
ing a cathode with electromagnetic radiation.
Regents Exam Practice, pages 115-116 Page 119 As frequency increases, energy of light increases,
but the wavelength decreases.
Part A : .
Page 122 In Rutherford's experiment, most of the alpha
i 1 &1 {7y 2 (10) 2 particles went through the foil and were
(2) 2 (5) 3 (8) 2 deflected by a small amount. However, a small but
(3) 3 (6) 4 9 3 significant percentage of the alpha particles scat-
Beii tered at large angles. These results could only be
art B-

explained by a dense, positively charged nucleus.
(1 2 (12) 1 Page 123 Rutherford's model did not explain why elements
give off particular colors of light. Bohr addressed
P 2 this problem by postulating that an atom can

LB only change its energy state in discrete steps.
(13) 1 (14) 2 Page 124 A hydrogen atom absorbs a photon of sufficient
(15) Light ray energy to transition to an excited state.

Page 125 The number of neutrons accounts for the different
mass numbers of atoms with the same number

of protons.
Y
. Page 126 Alpha decay is a process that results in emission
Air of alpha particles; beta decay is a process that
Water results in emission of electrons that are the

product of a decomposition of neutrons into
protons; gamma decay is a process that results
in emission of high-energy photons, with no
Part C change in the number of protons or neutrons
(16) Normal in the nucleus. Alpha decay and beta decay result
in transmutation.

Page 129 Quarks and leptons form the building blocks of

—_— " y matter.
i t R o
ncrua; & . r:;te Page 130 They possess a significant rest mass.
B Page 132 Fission involves a massive nucleus splitting into
ir

smaller nuclei.

Mirror

Caption Questions

Page 129 Figure 6.14 No, mass is not conserved because
two particles with mass produce one or more par-
ticles with no mass.

(17) 34° * 2°

10 * Physics: The Physical Setting




Quick Review Regents Exam Practice, pages 133-136

Page 120 PartA
1) 2 (2) 2 3) 3 (1 3 () 4 (9) 2
(4) Only energies that are a whole-number multiple of hf (2 4 (6) 4 (10) 1 Z
can occur. @3) 2 @) 3 (11) 2 _g
(5) No electrons are ejected because blue-light photons @) 2 (8) 2 (12) 1 o
do not have enough energy. 8,
=
Page 121 Part B-1 &
(6) 2 -
b (13) 2 (17) 3 1) 2 (25) 4 o
@ p= = (14) 1 (18) 2 (22) 4 cg
_ (6:63 X 1073 Jes)(3.84 X 10 H) (15 3 (19) 1 (23) 4 P
3.00 X 108 m/s (16) 1 (20) 3 (24) 2 g
p = 8.49 X 10~2kgem/s =
(8) According to the Heisenberg uncertainty principle, the Part B-2 <
electron’s momentum is changed by the process of (26) Eypro, = hf
observing it's position. E poton =663 X 1034 Jos)(2.00 X 10'9 Hz)
Page 127 =133 x 1014}
(9) —13.60eV; —~3.40eV (27) The energy of the system after the collision is
(10) 3 1.33 X 1074 J, or a value consistent with the
(11) 1.03 X107 "m student's answer to question 28. It is the same as
(12) violet because f = 6.9 X 10'4 Hz the energy of the system before the collision.
(13) 3 (14) 4 (15) 1 (16) 2 (28) orange
(17) 3 (29) 3
(18) 118 neutrons (30) £ =mc?=(2)9.11 X 1073" kg) (3.00 X 108 m/s)?
(19) 3 (21) 1 (23) 3 (25) 4 =164 x 10713
(20) 1 (22) 1 (24) 3 (31) conservation of charge
Page 130 . Part C
(26) 3 (32) 2.03 eV
(27) In proton decay, the W-boson quickly decays into an (33) 3.2 x 10719
electron and an antineutrino. -
28) 4 29) 3 2
28} {22} =) (2.03 eV)(1.6 X 10712 J/eV) = 3.248 X 10719
Page 132 (34) E = hf
(31) 3 E
(32) 2 neutrons ¥ F
(33) £, =me 32X 102
= (1.67 X 1072%)(3.00 x 108)2 T 6.63 X 1034 Jeg
1eV
= (1.50 x 107 ))(Tg55c70=197) f=49x%10"Hz
=939 x 108 eV = 939 MeV = ;
Ee/edron: mc? f=49x 10" —;
= (9.11 X 10737)(3.00 x 108)
1eV i ini
_ (8.20 % 10-14 J)( - >2 (35) The mercury atom will remain in the ground state
1.60 X 10719 because it cannot absorb enough energy to transition
=5.12 X 10% eV = 0.512 MeV inton = 2.
(34) conservation of charge is violated (36) £=—21.76 X 10719) — (—=2.42 X 10719))
(35) The photon energy is twice the energy equivalent of = -1.934 X 10-18)

the rest mass of a proton: 1880 MeV.

Physics: The Physical Setting * 11
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(37) E = hf
=B
F=%

1.934 xX 1018

= ET 034 e 15
6.63 X 10-34 Jes 2.92 x 10" Hz

f

Laboratory Skills

Check for Understanding

Page 138 The safety rules that should be applied to the end
of an experiment are 3, 13, and 14.

Page 139 The back beam is divided into five 100-g units to
give up the hundreds reading. The middle beam is
divided into ten units of 10 g each, to give you
the tens reading. The front beam is divided into
10 units of 1 g each. Each unit of the front beam
is subdivided into ten 0.1-g units, to give you the
ones and tenths readings.

Page 139 The unit of force is the newton and an instrument
that measures it is the spring balance.

Page 140 In working with a dynamics cart, you will inves-
tigate changes in the motion of the cart when
different net forces are applied to it.

Page 141 The safety precautions one should use with a mul-
timeter are 1, 2,4, 5, 7, 8,12, 13, 14, and 15.

Caption Questions
Page 138 Figure 2 79 mL

Quick Review

Page 141
(1 2

(2) arider
(3) 2

Regents Exam Practice, pages 142-144

Part A
(1 1 (2) 2 (3) 2
Part B-1
(4) 1 (5) 4
Part B-2
6
(©) Normal
500 |
|
|
: Medium X
MediumY |
| 602

12 ¢ Physics: The Physical Setting

(7) §;=50°%2°
8. = 60° = 2°
(8) The light ray bends away from the normal (6, > 6,),
so medium X must have a greater index of refraction
than medium Y.
(9) nysin®; =nysin6,
ny sin 6;
= i 6,
(1.50)(sin 50°)
sin 60°
=1.33

Part C

(10) Measurements needed: mass of block, friction force
Equipment: spring scale, balance, or computer force
sensor

Procedure: The procedure must include a means of
finding the normal force and the force of
friction and a means of using these forces
to determine the coefficient of friction (for
example, by using an equation or the
slope of a graph).

Equations: Fy = wfy; Fy = mg if mass is to be found.

(11) Students must do the following for each section:

a To determine the resistance of an unknown
resistor, measure the current and potential
difference for the resistor in a circuit.

b The necessary equipment includes a resistor, an
ammeter, a voltmeter, a battery or power supply,
and connecting wires.

¢ The circuit would be connected as shown below.

s
B

= O,

d Use the formula for Ohm's law (R = 7) to calculate
the resistance.

(12) 21 m

(13) PE = mgh
PE = (650 kg)(9.81 m/s)(21 m)
PE = 130,000) = 1.3 X 10°

(14) The kinetic energy of the car at the top of the third
hill is greater than that of the car when it is at the
top of the second hill.



Physical Setting: Physics: January 28, 2004

PartA

(M1 (N1 (13) 4 (19) 4 (25) 1 (31)3
(2)4 (8)2 (14) 1 (20) 2 (26) 2 (32) 2
(3)1 (9) 4 (15) 4 (21) 3 (27) 4 (33)3
(1 (10) 1 (16) 4 (22) 1 (28) 3 (34) 2
(5) 4 (11) 3 (17) 2 (23) 3 (29) 1 (35) 3
(6)3 (12) 2 (18) 3 (24) 3 (30) 1

Part B-1 (61) The neutron is more massive.
(36) 3 (40) 4 (44) 2 48) 3 (62) The charge on the electron antineutrino is zero or
@2 @)2 @52 B,
(38) 3 (42) 4 (46) 3 Part C
(39) 4 (43) 1 (47) 2 (63) The sphere is attracted to both rods.

Part B-2 (64) The sphere is repelled by the positive rod.

(49) 1.0mor1m

(50) 0.50s0r0.5s

(51) 6.0 m/s or 6 m/s

(52) The angle of incidence is 61° (*+2°).

(53)
R
Air
Water
_ Frer
(54) 2 =L
B 50N
"~ 0.50 kg

a = 10.m/s? or 10. N/kg

(55) 50 Nor —=5.0N
(56) magnitude or size, direction

(57) Acceptable responses include, but are not limited to:

 The force of the engines is equal in magnitude to
the frictional drag force.
¢ They are equal.
< FfzazFengine
(58) 2
59) y=W
q

Y= 835 X101
160 X 107 19C

V'= 522 % 105 JJC or 5.22 X 10°¥
(60) 25.0 (x1.7) Q

(65) 7.15 m/s?
(66) Ft = Ap

Fo mAv

t
(1250 kg)(26.8 m/s)
3755

F=8930 N
or
F=ma
F = (1250 kg)(7.15 m/s?)
F =8940 N
(67) 12,300 N
(68) ;= pFy
F,=(0.80)(12,300 N)
F¢=9800 N 0r 9.8 X 103 N

(69) Acceptable responses include, but are not limited to:
* Yes. It is reasonable, because the available friction
force is greater than the needed acceleration force.
* Yes. The friction force is greater.
e Yes. The accelerating force is less.

(10)  _ he

A
(6.63 X 10734 Je5)(3.00 x 108 m/s)
6.58 X 10~"m

»
B
<
Lo
58]
2
=1
v
on
v
~
=}
e
n
b
v
2
»
=
<

E:

F=302%101)
(71) 1.89 eV

Physical Setting: Physics ¢ 13



(72) The ny to n, transition is also 1.89 eV.
(73) Acceptable responses include, but are not limited to:

free fall

e object, meterstick, stopwatch

» time of fall, distance of fall

e drop object from measured height, time its fall

1
d= vit+3at2

pendulum

® string, mass, stopwatch, meterstick

e length of pendulum, period

e measure length of pendulum, period of pendulum

spring scale

e spring scale, known mass

¢ weight on Moon of known mass

* hang the weight on the spring scale and weigh it

F 9

am M
Fi, = mg or — = —
&~ = Foe 9

(74) correct frequency and sufficient energy

(75) The frequency of the sound is changed by variations in
the speed of the tape.
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Physical Setting: Physics: June 16, 2004

Part A
(1) 4 (7 2 (13) 4 (19) 3 (25) 2 (31) 3
2) 1 (8) 2 (14) 2 (20) 3 (26) 4 (32) 3
(3) 4 (9) 1 (15) 2 (21) 2 (27) 4 (33) 3
(4) 3 (10) 4 (16) 3 (22) 1 (28) 1 (34) 1
(5) 3 (11) 4 (17) 2 (23) 2 (29) 3 (35) 4
(6) 1 (12) 2 (18) 1 (24) 1 (30) 2
Part B-1 (50) p = mv
(36) 4 (40) 1 (44) 1 —_
m
(37) 3 1a1).3 ey = 2.4 x 103 kgem/s
(38) 3 (42) 2 (46) 4 ~1.00 X 103kg
1421 el v =240 m/s
Part B-2 (51) Acceptable responses include, but are not limited to:
_d
47) v = T e west
Sorr e opposite
e e backward
27 (160 m) (52) 2.0 m/s? west, —2.0 m/s? east

(49) a, = VT
o oL (28 m/s)?
¢ 160 m

a, = 4.9 m/s?

(53) Acceptable responses include, but are not limited to:
¢ The slope changes.
¢ The line (or graph) curves.
¢ The graph is not a straight line.

(54) 2

(55) Acceptable responses include, but are not limited to:

¢ As the voltage increased, the temperature
increased, causing a higher resistance.

The bulb got hotter.

the temperature of the bulb
e resistivity

(56) 2

(57) v=fr

v

A —
f
331 mis
"~ 659 Hz
A = 0.51 mor 0.509 m

Physical Setting: Physics ¢ 15
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(58) = ;

= 300 108 m/s
1.80 X 108 m/s

n=167 or 1.7
(59) 75m

Part C

(60-61)

10 Force vs. Elongation

Force (N)
\
\

0.5 1.0 1.5
Elongation (m)

(62) k = slope
AF
k=—
Ax
_40N-—-20N
1.0m—-05m
k = 4.0 N/m

(63) Students should describe a procedure to obtain the
necessary measurements, including setting up a
measured distance and measuring the time to travel
that distance.

(64) d = vit + %at2

or

(65) 12,000 N or 11,800 N

(66) F; = uFy
F; = (0.67)(12,000 N)
F; = 8000 N or 8040 N

16 ¢ Physical Setting: Physics

(67) W= Fd
W = (8000 N)(16 m)
W=13X10°) or 128,000

(68) W = KE %mv2

_ e
Y m
Lo [203x10°)
TV 12X 103kg
v=15mls
or
Fnet
a=—
m
a = 6.7 m/s?

v, = Vv,2— 2ad

v, ="V0 — 2(—6.7 m/s?)(16 m)

v, = 14.6 m/s
(69) violet, the one with the greatest frequency

(70) Yellow-green has a higher intensity. Yellow-green is
brighter than red.

(71 f=fFA
pe=r
A

_3.00 X 108 m/s

T 656 X107 "m

f=1457Xx10"%Hz or 4.6 X 10" Hz
(72) 3.03 x 1019
(73) 1.89 eV




Physical Setting: Physics: January 27, 2005

Part A
(1)2 N1 (13) 3 (19)1 (25) 2 (31)4
(2)1 (8) 4 (14) 2 (20) 2 (26) 2 (32)3
(3)1 9)3 (15) 4 (21) 2 (27) 2 (33)1
(4)2 (10) 3 (16) 4 (22) 1 (28) 4 (34)2
(5) 3 (11) 4 N1 (23) 4 (29) 1 (35)3
(6) 4 (12) 1 (18) 3 (24) 3 (30) 3
Part B-1 (55)
36)1  (40) 4 44) 1 (48) 4 Fy = uF,
F, = (0.200) (780. N)
(37) 2 (41) 3 (45) 2 Ff, - 156 N
(38) 2 (42) 1 (46) 3
(39) 1 (43) 3 (47) 4 (56)
hc
Part B-2 Ee £
(49) Acceptable responses include, but are not limited to: (6.63 %107 J.S)(:}.OO % 10° m/s)
o The horizontal velocities at A and B are the same. = 9.00x10°m E
° i i (o]
The horizontal component is constant. F=221x107] B
e the same 0
(50) Acceptable responses include, but are not limited to: (57) g
« Velocity (or vertical velocity) at A is less than at B. ny;sin@; = n,sin 0, o0
o Velocity (or vertical velocity) at B is greater than at A. ki, =t sin6, % :
® |ess e 1y ;
1 .00)(sin 40.° R
(51) sl = (1 )(sin 4 ) g
—_— 1.33 )
A sin0, =0.483 =
8, =29° or 289°
=
o
5 B (58-59)
g=)
8]
o :
Ideal path of object

Distance from base of cliff

(52) 9.0 N +0.6 N.
(53) 3.0N
(54)

(60) The quantity represented by the slope of each line is
the spring constant.
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(61) Acceptable responses include, but are not limited to: (68) Acceptable responses include, but are not limited to:
* The potential energy stored in spring A is less than » The KE of the combined carts after the collision is
the potential energy stored in spring B. less than the KE of the carts before the collision.
* Potential energy in A is less. ® less
e Potential energy in B is more. ® KEbefore > KEafter
e |ess (69-71)
Resistance vs. Length
Part C 80 ' 7
(62)
6.0 7 -
g B
8
§ 40 o
4 Rubber stopper ‘é
= 20
Top View o'oo,o 5.0 10.0 15.0 20.0 25.0
Length (m)
(63) Acceptable responses include, but are not limited to: (72)
* As the speed of the stopper is increased, the radius
of the orbit will increase.
. * gets bigger or gets larger Sl —
e * R gets bigger
s e increases Bl e e L0
(0} 140m - 00m
73 (64) Acceptable responses include, but are not limited to:
(gl Q
© * mass of stopper Slope =0.32 /m
? e radius of path (73)
°§ * velocity of stopper or frequency or period 0.30
74 * weight of the balancing weights 020
33 (65) % 0.10 ‘ C
g Vertical Circle (side view) B 0.00
(7] 3 -0.10
E 020
-0.30
0.0 3.0 6.0
Rubber stopper Distance (m)
E
' (74)
(66) V= f}\.
Phbefore = Pafter = i
miVii + m2 Vai = (M1 + mz) vy ’ b
(1000. kg) (6.0 m/s) + (5000. kg) (0.0 m's) = (1000. kg + 5000. kg) Vf 7= A
6000 kgem/s = (6000. kg) Vf = %
Vf=1.0m/s e 50 i
Lo T =075s
KE = Fmv
KE= %(6000‘ kg) (1.0 m/s)?
KE =3000 ] or 3.0 x 10° ]
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Physical Setting: Physics: June 22, 2005

PartA
(1) 3 (7) 3 (13) 1 (19) 3 (25) 1 (31) 3
(2) 2 (8) 4 (14) 4 (20) 2 (26) 2 (32) 3
(3) 3 9) 1 (15) 2 (21) 3 (27) 1 (33) 4
(4) 3 (10) 3 (16) 2 (22) 2 (28) 1 (34) 1
(5) 2 (11) 2 (17) 4 / (23) 4 (29) 2 (35) 2
(6) 3 (12) 1 (18) 3 (24) 3 (30) 4
Part B-1 (53 CABD
(36) 2 (40) 3 (44) 3 (54)
(37) 4 (41) 2 (45) 4 - I N —
(38) 2 (42) 1 (46) 1 |:__._ o i -
(39) 1 (43) 3 (47) 4 — B__ _ .
Part B-2 i o e 2 it
7))
(48-50) (55) 233 MeV. E
Potential Drop vs. Current (56) U>-<1
Av b2]
P =
100 / t g
_— - 25 m/s — 13 m/s é
2 80 505 -
& b o
& 60 a=24m/s’ g
'§ 10 F 4 (57) 19 m/s 3
3z c
< 2041 (58) <
/ F =G
2
10 20 30 40 50 ¢
Fr?
Current (A) iy = ==
(51) L) )
Av AV (3.52 x10”N)(1.50 x 10''m)
slope = - AL m, = =
Ax AA [6.67 x 10711 N'—“}J(sss x 10 kg)
F— 90.V - 30.V kg
3.0A-104 m, =1.99 x 10 kg
slope = 30.—?— or 30Q (59) -1.6 x101°C.
(60) 1.
(52) (61) Oe.
-
q
W=gqV

W= (1.60 % 1072 c)(z.s x 10° V)

W=40x10"7]
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Part C

(62)
APE = mgAh
APE = (250. kg + 75 kg)(9.81 m/sz)(ZO. m)
APE = 6.4 x10* J

(63)

APE = KE = %va

2(6.4 x 10* J)
325 kg
v=20.m/s

(64) The total mechanical energy is the same at all three

points.
(65)
a= Fnet
m
F,,, =ma
Free = (10 kg)(-2.0 m/s? )
F,=-20.N or 20N
(66)
+v
——pe
m =10. kg
P
- s

OEL LT LT LTTL

Rough floor
(67)
Ff = uFy
F
“’ = _j_
Fy
20.N
98.1IN
u=0.20
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(68)

(69)

1
d=vt+—at
2

d =(30. m/s)(2.55) + %(Ovm/sz)(Z.S s)’

d=75m
(70)

1
d=vt+—at’
2

2d
a

(71)
n sin®, = n, sinO,
sinf, = 1001 el
n,
(1.33)(sin 40.°)

1.00
sin@, = 0.855

6, = 59°

sinb, =

(72)
n _v

n Vv
v = n5ivs
n
1.00(3.00 x 108 m/s)

1.33
v, =2.26 x 103 m/s

V=




